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(54) Title: A COMPOSITION COMPRISING AN ACTIVE AGENT DISSOLVED IN A GLASS-FORMING CARRIER AND A 
PROCESS FOR THE PREPARATION THEREOF 

(57) Abstract 

A biologically active composition comprising a solution of an active agent dissolved in a glass-fonning carrier, which carrier comprises 
a glass-forming substance (A) containing a plasticizer (B), the amount of plasticiier preferably being selected so that the composition has a 
non-sohd consistency. The composition can be prepared by dissolving the active agent in a melted mixture of the glass-forming substance 
and the plasticizer at a temperature below the decomposition temperature of said active agent. Use of the glass-fonning carrier for dissolving 
a biologically active agent. 
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A COMPOSITION COMPRISING AN ACTIVE AGENT DISSOLVED IN A GLASS-FORMING 
CARRIER AND A PROCESS FOR THE PREPARATION THEREOF 

Technical field 

The present invention relates to the field of bio- 
logically active compositions and, in particular, to such 
a composition comprising a biologically active ingredient 
5 which, preferably, is a therapeutically active agent. 

However, other applications than within the medical field 
are" also possible within the scope of the invention. More 
specifically the invention relates to a novel phase or 
formulation that is especially well adapted for formula- 
10 ting biologically active agents which are generally 

poorly water and fat soluble. Said novel formulation is 
potentially of great value because, by varying the compo- 
sition thereof one can control the dissolution and/or re- 
lease of the biologically active agent. 
15 • The invention also relates to said composition for 

use as a medicament as well as to a process for the pre- 
paration of said composition and to the use of a certain 
glass-forming carrier for a biologically active agent in 
a biologically active composition - 
2 0 Background of the invention 

In the development of novel medicines lately, great 
importance has been attached to creating as high uptake 
as possible of the active ingredient. Common to all medi- 
cines which are not administered by an injection is that 
25 they have to penetrate a biological membrane, e.g. the 
skin or the intestinal wall. 

In the medical field the development of formulations 
for local or dermal applications has for many years pri- 
marily aimed at changing the properties of the skin so as 
30 to accomplish a more rapid penetration thereof. Research 
in rhe TDDS field, i.e. transdermal delivery systems, has 
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persion, the product manufactured being a solid powdery 
mass . 

As prior art in connection with the invention refe- 
rence can also be made to US-A-4 , 151, 273 and 
5 US-A-4,938 964, US-A-4 , 151, 273 discloses the use of a 

glassy matrix as a carrier for a drug but said carrier is 
more or less non-variably solid and used in a powdered 
product, e.g. a tablet, for oral administration. More- 
over, it does not suggest the use of any plasticizer. 

10 US-A-4, 938, 964 discloses an adhesive carrier for ketopro- 
fen, comprising a specific acrylic or methacrylic copoly- 
mer. Thus, also said carrier has a more or less fixed 
composition that does not enable any real compositional 
adjustments after the preparation thereof and is lami- 

15 nated on a solid film support. Furthermore, again, US-A- 
4,938, 964 does not include any reference to a plasti- 
cizer. 

Description of the invention 

The present invention relates to a completely novel 
,20 preparation or formulation for biologically active 

agents, and especially of the types referred to above, 
which may seem similar to the aforementioned solid dis- 
persions, but which is of a completely different struc- 
ture and thereby possessed of completely different prop- 

25 erties as compared thereto. Although the ingredients used 
in the two cases are similar in their own right, the com- 
position according to the present invention has been pre- 
pared in a completely different way to the previously 
known composition and, therefore, is of a completely 

30 novel structure and has different properties. More spe- 
cifically, the composition according to the present in- 
vention is similar to a so called solid solution, i.e. 
the biologically active agent has been dissolved and not 
dispersed as in the prior art. By this novel measure it 

35 has been found possible to drastically increase or en- 
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Thus, it has now been found that a glass-forming 
carrier comprising a glass-forming substance and a plas- 
ticizer therefor can work excellently as a carrier for a 
biologically active agent in the formation of a biolo- 
5 gically active composition showing outstanding characte- 
ristics . 

More specifically the biologically active composi- 
tion according to the present invention comprises a so- 
lution of a biologically active agent dissolved in a 
10 glass-forming carrier, which carrier comprises a glass- 
forming substance (A) containing a plasticizer (B) . 

That is, according to the invention it has been 
found that the new glass-forming carrier can dissolve a 
biologically active agent to a very great extent to the 
15 formation of a very versatile product provided specific 
considerations are made in connection with the glass- 
forming carrier and the preparation of the biologically 
active composition - 

Thus, by means of the amount of plasticizer the con- 
20 sistency as well as activity characteristics of the com- 
position can be controlled in a very simple way, contrary 
to the more or less fixed compositions in the prior art. 
According to a preferable embodiment of the invention 
this e.g. means that the composition comprises sufficient 
25 plasticizer to be non-solid at a temperature below the 
glass transition temperature (Tg) of the glass-forming 
substance alone. 

Preferably the composition has a non-solid consis- 
tency at the intended use temperature of the composition 
30 and, optionally, at a temperature below 50**C, preferably 
below 40°C, more preferably within the range of -lO^C to 
50^*0 or -10°C to 40°C, and most preferably within the 
range of 0*'C to 40°C. 

The term non-solid should be interpreted in a broad 
35 sense and generally means liquid or jelly-like, where 
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a rigid or fixed composition dictated by the method of 
manufacturing the carrier matrix. 

Although different processes for the preparation of 
compositions according to the invention will be more spe- 
5 cifically described below, it can thus be emphasized at 
this stage that the invention is based on the idea of 
utilizing a combination of glass-forming substance and a 
plasticizer as a carrier for the biologically active in- 
gredient. In this context the term glass is used in the 
10 meaning of an amorphous single phase mass consisting of 
one or more ingredients which are dissolved in each 
other. 

At room temperature, such substances can be below 
their so called glass transition temperatures (Tg) , but 
15 dissolving a biologically active agent in a pure glass- 
forming substance often requires the materials to be 
heated to such a high temperature that the active agent 
will start decomposing. Moreover, a glass is not stable, 
i.e. it will eventually crystallize. However, when adding 
20 the plasticizer to said substance, its Tg is reduced, 

providing a reduction in viscosity which enables the ad- 
dition and dissolution of the active ingredient at a 
lower temperature, i.e. in practice at a temperature 
where decomposition does not take place. According to the 
25 invention it has furthermore been found that by means of 
the plasticizer the dissolution rate/release rate, and 
the consistency, of the composition can be varied or con- 
trolled. 

At the temperature at which it is preferably used, a 
30 composition according to the invention is similar to a 
solid solution, which is generally defined as an amor- 
phous solid phase mass of two or more components dis- 
solved in each other but, as it is above its glass tran- 
sition temperature, it differs therefrom by typically be- 
35 ing a more or less viscous, often highly viscous, liquid. 
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some specific examples of interesting compounds are the 
antiviral compounds/ especially guanoside compounds, such 
as acyclovir Vidarabin and Idoxuridin, and esters of an- 
tiviral substances, preferably fatty acid esters of an- 
5 tiviral guanoside derivatives; antimicrobial substances, 
such as e.g. erythromycin and metronidazol; antifungal 
compounds, e.g. griseofulvin and imidazoles; corticoster- 
oids; vitamins; provitamins; hormones such as e.g. estra- 
diol; antiinflammatory compounds, such as e.g. piroxicam, 

10 Indomethacin, clotrimazol or salicylic acid or deri- 
vatives thereof, e.g. acetylsalicylic acid and 
4 -5-aminosalicylic acid; flavonoids, such as e.g. Cate- 
chin, etc; anticancer agents, especially folic acid an- 
tagonists, e.g. metotrexate; and psychopharmaceutical 

15 drugs, e.g. Busulphan. 

Generally these compounds have low water solubili- 
ties and in some instances, such as the guanoside com- 
pounds, can have polar properties in spite of said low 
water solubility. In this connection it should be noted 

.20 that the term low water solubility, or similar, can not 
and need not be limited to specific figures, due to the 
nature of the invention. However, it can be added that 
such a compound as ketoprofen or similar may be excluded 
from the scope of protection according to one embodiment 

25 of the invention. 

The glass-forming substance is generally selected 
from conventional substances having the ability to form a 
glass or, more specifically, a solid solution of the type 
defined above. Specific consideration should be given to 

30 the fact that melting temperature, glass transition tem- 
perature (Tg) and viscosity should suit the selected bio- 
logically acrive compound and the use envisaged for the* 
composition after the addition of the plasticizer. In 
other words a number of glass-forming substances would 

35 work according to the invention provided that the Tg re- 
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should be usable also in connection with internal plasti- 
cizers chemically reacted with the glass-forming sub- 
stance to plasticize the same. 

As has been mentioned, in preferred embodiments, the 
5 inventive composition is a medical or pharmaceutical com- 
position. In such a case the composition can of course 
contain additives of those types which are conventionally 
used in pharmaceutical compositions- Specifically, since 
the composition when used as a medicinal is primarily in- 
10 tended for administration via the skin, a sJcin pene- 
tration-enhancing substance can be included therein. The 
main purpose of using such a substance is to change the 
properties of the skin or to improve the contact with the 
skin. Examples of suitable substances of this kind are 
15 oleic acid, oleyl alcohol, monoolein and/or salicylic 
acid. Also mono, di or triglycerides can be added to 
products for oral use for the purpose of utilizing the 
fat-absorption mechanisms of the body itself to increase 
t'he uptake of drug from the intestines. Thus, the compo- 
• 20 sition can be used also for other administration routes 
than by dermal administration, such as for oral, buccal, 
vaginal, rectal, intranasal or intravaginal administra- 
' tion, provided provisions can be taken to adapt the liq- 

uid or gel consistency to such administrations. Other ad- 
25 ditives may be introduced into the composition for the 

purpose of altering the pH, osmolarity and other general 
properties of the composition in contact with biological 
fluids or for dissolution purposes. Preservatives may 
also be added to the composition in order to increase mi- 
30 crobiological stability. 

The combination of glass-forming substance and the 
plasticizer therefor should be selected in line with the 
principles given above such that proper glass transition 
temperature, consistency, release profile, etc. are ob- 
35 tained. Typically this means that the percentage of 
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Cf the additives referred to above, the inclusion of 
a skin penetration-enhancing substance is especially pre- 
ferred. Again the nature and amount of such a substance 
is easily chosen by a person skilled in the art so as zo 
5 obtain a maximum or optimum effect. Typically said sub- 
stance or any other additive is utilized in the range of 
0-10% by weight, based on the total weight of the glass- 
forming carrier- 

An especially preferred use of the composition ac- 
10 cording to the invention is, as was mentioned above, as a 
pharmaceutical composition. In this case the biologically 
active agent is of course a therapeutic or prophylactic 
compound of any kind. The other ingredients of the compo- 
sition are selected in accordance with the general prin- 
15 ciples for pharmaceutical compositions. However, the com- 
position is of course utilizable in all applications 
where it is desired to solubilize agents, especially such 
agents which are poorly water or fat soluble per se. 

In an especially preferred embodiment the inventive 
20 composition comprises a medicament for administration to 
the skin, or for dermal administration. In such a case a 
person skilled in the art will formulate the composition 
such that its viscosity will be proper for administration 
in that way and so that the release of the active com- 
25 pound will have the desired profile. By varying the com- 
position in this way one can, thus, easily and effec- 
tively control the release both as regards the time pro- 
file and the amount profile, to achieve a controlled or 
sustained release, which of course also applies to other 
30 administrations than dermal administration. 

According to another embodiment of the invention the 
composition claimed is adapted for an oral or buccal ad- 
ministration thereof. The composition is then preferably 
prepared in such a way that the viscosity of the prepara- 
35 tion allows for a filling in hard or soft gelatine cap- 
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(C) or any other additive can be dissolved in the single 
phase mass. 

In a preferred embodiment, the glass-forming sub- 
stance is heated to a temperature above its melting point 
5 and the plasticizer is added to the melted mass, or the 
glass-forming substance is heated together with the plas- 
ticizer to form an amorphous single phase mass in the 
melted state. Typically, the temperature to which the 
mixture of the glass-forming substance with the plasti- 
10 cizer, prior to dissolution, is heated, is too high to 
enable the direct addition of the biologically active 
agent without causing it to decompose. Preferably, there- 
fore, the melted mass is firstly cooled to a temperature 
at which the active agent can still be added and.dis- 
15 solved. The presence of the plasticizer reduces the vis- 
cosity and thereby a rapid dissolution of the active 
agent can be obtained at a lower temperature than if a 
pure glass-forming substance were utilized. 

The resulting solution, which includes the biologi- 
20 cally active agent dissolved in the amorphous mass, is 

then preferably cooled down to the desired storage or use 
temperature. Said storage or use temperature is, as was 
mentioned above, still above, and preferably substan- 
tially above, the glass transition temperature of the 
25 composition, as the risk of causing crystallization, 

thus, is thereby avoided or essentially eliminated. Com- 
positions prepared by the inventive process, therefore, 
possess a high stability. 

As should be clear from the description above one of 
30 the advantages of the invention is that it does not in- 
volve the use of water and/or any volatile organic sol- 
vent in the manufacturing process. Consequently the com- 
position claimed is substantially free of water and/or 
volatile organic solvent. 
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eral instructions in this respect are not easily given. 
Typically, however, the initial melting operation is per- 
formed at a temperature in the range of 90-170°C, pref- 
erably 105-160*'C, and the molten carrier is then cooled 
5 down to a temperature in the range of 60-120°C, prefera- 
bly 80-110°C, before the biologically active agent is 
dissolved therein. 

Finally, still another aspect of the invention is 
the use of the glass-forming carrier as defined above for 
10 dissolving a biologically active agent in the formation 
of a biologically active composition. 

Preferable embodiments of said use are similar to 
the preferable embodiments described above in connection 
with the composition or process and need not be repeated 
15 once more. 

EXAMPLES 

The invention will now be exemplified further by 
means of the following non-limiting working examples, 
wherein the commercial preparation referred to was Zovi- 
' 20 rax cream (a cream containing 5% of acyclovir) . 
EXAMPLE 1 

4g of citric acid and 4 g of glycerol were heated to 
160^C and admixed to a homogenous mass. Said mixture was 
allowed to cool down to 80°C. In the meantime 0.5g of 

25 acyclovir was stirred into glycerol heated to 80°C to 

form a suspension of acyclovir in glycerol. Said suspen- 
sion was in turn stirred into the first melt of citric 
acid and glycerol, the temperature still being 80*^C, The 
stirring operation was continued until the suspension be- 

30 came clear, whereupon the solution obtained was cooled 
down to room temperature- Thus, firstly this experiment 
shows that it is possible to dis-olve 5% by weight of 
acyclovir into a viscous liquid solid" solution in ac- 
cordance with the invention. 
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4g of citric acid was mixed at 80**C with 4g of pro- 
pylene glycol. In the meantime 0.5g of acyclovir was ad- 
mixed with 1.5g of propylene glycol at the same tempe- 
rature. The two products were then mixed with each other, 
5 the temperature still being maintained at SO^C. 

20g of white petrolatum was heated to SO^C, where- 
upon the solution of acyclovir in citric acid and propyl- 
ene glycol was added to the petrolatum. The internal 
phase, comprising the solution of acyclovir in citric 
10 acid and propylene glycol, was homogenized to a proper 
drop size and the temperature of the resulting formula- 
tion was reduced down to 25*'C with continued stirring. 

EXAMPLE 5 

5,9 g of citric acid and 3,7 g of propylene glycol 
15 were heated to 110°C and admixed to a homogeneous mass. 

When said mixture was clear, 0,2 g of oleoyl alcohol and 
Brij 98 were added and when a clear solution was obtained 
said solution was cooled to 100°C. 

0,12 g of griseofulvin was then added and after a 
20 clear solution had been obtained this was cooled to room 
temperature to provide a viscous liquid solution contain- 
ing 1,2% of griseofulvin. 

EXAMPLE 6 

Acyclovir ' 0,75 g 

25 Citric acid 4,0 g 

Polyethylene glycol 5,5 g 

The preparation is made in accordance with Example 2 
and after cooling to room temperature the viscous product 
30 is filled onto hard gelatine capsules. 



EXAMPLE 7 

Metronidazol 1 g 

Citric acid 8 g 

Polyethylene glycol 2 g 
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CLAIMS 

1. A biologically active composition comprising a 
solution of a biologically active agent dissolved in a 

5 glass-forming carrier, wherein the glass-forming carrier 
comprises a glass-forming substance (A) containing a 
plasticizer (B) . 

2. A composition as claimed in claim 1, comprising 
sufficient plasticizer (B) to be non-solid, preferably 

10 liquid or jelly-like, at a temperature below the glass 
transition temperature (Tg) of the glass-forming sub- 
stance (A) alone. 

3. A composition as claimed in claim 2, having a 
non-solid consistency, preferably liquid or jelly-like, 

15 at the intended use temperature of the composition and, 

optionally, at a temperature below 50°C, preferably below 
40*^0, more preferably within the range of -10°C to 40''C 
and most preferably within the range of 0°C to 40°C. 

4. A composition as claimed in any one of the pre- 
.20 ceding claims, wherein the glass transition temperature 

(Tg) of the carrier allov/s for a dissolution of said bio- 
logically active agent at a temperature where significant 
decomposition of said agent is avoided. 

5. A composition as claimed in any one of the pre- 
25 ceding claims, wherein the glass transition temperature 

(Tg) of the solution allows for the manufacture of a sta- 
ble solution without any significant decomposition of the 
biologically active agent and allows for a stable solu- 
tion at use and/or storage. 
30 6. A composition as claimed in any one of the pre- 

ceding claims, wherein significant thermally induced de- 
composition of the biologically active agent is avoided 
in a temperature range extending up to a temperature 
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17. A composition as claimed in any one of the pre- 
ceding claims, wherein the glass-forming substance is se- 
lected from mono and oligosaccharides, and polymers and 
polyalkylene glycols," which preferably have a Tg above 

5 0"C. 

18. A composition as claimed in any one of claims 
1 -16, wherein the glass-forming substance comprises 
citric acid. 

19- A composition as claimed in any one of the pre- 
10 ceding claims, wherein the plasticizer (B) is selected 

from alcohols, carbonates, low molecular weight polymers 
and organic acids. 

20. A composition as claimed in claim 19, wherein 
said plasticizer is selected from glycerol, propylene 

15 glycol, dipropylene glycol, propylene carbonate and lac- 
tic acid. 

21. . A composition as claimed in any one of the pre- 
ceding claims, which further contains a skin penetration- 
enhancing substance (C) . 

,20 22. A composition as claimed in claim 21, wherein 

said skin penetration-enhancing substance (C) is selected 
from oleic acid, oleyl alcohol, monoolein and salicylic 
acid. . 

23. A composition as claimed in any one of the pre- 
25 ceding claims, which further contains a mono, di, or tri- 
glyceride acting as a fat-absorption enhancing substance 
to increase the uptake of the biologically active agent 
from the intestines. 

24. A composition as claimed in any one of the pre- 
30 ceding claims, wherein the amount of glass-forming sub- 
stance (A) is in the range of 10-90, preferably 20-80, 
and more preferably 30-70, percent by weight and the 
amount of plasticizer (B) is in the range of 90-10, pref- 
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forming carrier and dissolving the biologically active 
agent in the molten carrier at a sufficiently low tem- 
perature to prevent significant decomposition of said ac- 
tive agent. 



molten carrier is cooled to below the decomposition tem- 
perature of the active agent before said active agent is 
dissolved therein . 

34. A process as claimed in claim 32 or 33, wherein 
10. the biologically active composition is as claimed in any 

one of claims 2-31. 

35. A process as claimed in any one of claims 32- 
34, wherein the molten carrier is an amorphous single 
phase mass, 

15 36. A process as claimed in claim 35, wherein a 

mixture of the glass-forming substance (A) and the plas- 
ticizer (B) is melted to form the amorphous mass. 

37. A process as claimed in any one of claims 32-' 
36, wherein the biologically active agent is dissolved in 

20 the molten carrier by adding the same in powdered form 
directly to said molten carrier. 



36, wherein the biologically active agent is dissolved in 
the amorphous mass by firstly dissolving or suspending 
25 the same in a part of the plasticizer (B) and then adding 
the solution or suspension obtained thereby to said amor- 
phous mass - 

39. A process as claimed in any of claims 32-38, 
wherein the initial melting operation is performed at a 
30 temperature in the range of 90-170°C, preferably 105- 
160**C, and the molten carrier is then cooled down to a 
temperature in the range of 60-120°C, preferably 80-110°C, 
before dissolving the biologically active agent therein. 



33. 



A process as claimed in claim 32, wherein the 



38. A process as claimed in .any one of claims 35- 
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